, the Caucasus harbours an endemic species, P. krivolutskyi Golovatch, 1977 . This species was first described as Iulus foetidissimus , but because of homonymy with Iulus foetidissimus Savi, 1819, it had to be renamed . This species had repeatedly been referred to as Julus (Pachyiulus) flavipes (?) [Lignau, 1903] , Pachyiulus flavipes continentalis [Lignau, 1911 [Lignau, , 1915 , Julus foetidissimus [Muralewicz, 1911] or P. foetidissimus [Muralewicz, 1913; Lohmander, 1936; Striganova, 1969a, b; Striganova, Mazantseva, 1979; Lokšina, Golovatch, 1979; until Mauriès et al. [1997] validated Pachyiulus krivolutskyi as the proper replacement name. P. krivolutskyi was originally described from western Georgia and said to be distinguished from P. foetidissimus primarily by the lack of a colour pattern [Golovatch, 1977] .
In the checklists by Lokšina, Golovatch [1979] and , both P. foetidissimus and P. krivolutskyi were regarded as independent species, while Lohmander [1936] recorded a $ of P. flavipes from near Sukhum, Abkhazia, an apparent introduction.
From the very start, P. krivolutskyi (= P. foetidissimus) was distinguished from all congeners by its remarkably repelling "garlic" odour Lignau, 1903 etc.] . The stinking is so unbelievably strong that the presence of P. krivolutskyi it the field can be detected dozens of meters away from the site, usually a forest, where the animals actually ABSTRACT. Pachyiulus krivolutskyi, the largest and perhaps the most picturesque millipede in the Caucasus endemic to its western part, is properly redescribed based on abundant new material. Three main colour morphs are distinguished, all illustrated and mapped. Clinal variation is revealed, as the morphs show evident geographical patterns replacing each other from north to south.
Introduction
At least in Europe and in the Caucasus, the eastern Mediterranean millipede genus Pachyiulus Berlese, 1883, contains the largest species which often reach up to 9 cm in length and 7 mm in diameter [Enghoff, 1987] . This genus comprises about 20 species [Frederiksen et al., 2012] ranging from Italy in the west, through the Balkans, Hungary, Romania and the Crimea, to the Near East, Anatolia and the Caucasus in the east. The species are characteristically uniform in gonopod structure, the main differences referring to body coloration [Attems, 1940] .
Unlike the Crimea, which supports only the widespread, likely anthropochore species P. flavipes Koch, occur. Apparently, this striking odour prompted to name his species "foetidissimus", which in Latin means "the most stinking".
Among the Caucasian julid species, only Amblyiulus continentalis (Attems, 1903) , from Hyrcania, possesses a similarly strong "garlic" odour [Golovatch, in litt.] .
Another remarkable character is its usually very bright, yellow-and-black colour pattern which was first illustrated by Lignau [1903] . Occasionally, the pattern is absent, one of the reasons why Golovatch [1977] described P. krivolutskyi.
The present paper provides a review of this remarkable species which is the largest and perhaps the most picturesque millipede in the entire Caucasus, the easternmost congener endemic to the western part of the region.
Material and methods
All material has been shared between the collections of the Zoological Museum of the Moscow State University (ZMUM) and the private collection of the author (AE), both Russia. The specimens are stored in 70-75% ethanol. All adult specimens were measured with regard to body length, body diameter, and the number of podous and apodous segments was recorded. A "body segment formula" indicates the number of podous (including the gonopod-bearing segment) and apodous segments in an individual. This formula is x(-y) where x = sum of podous and apodous body segments, excluding telson, y = number of apodous body segments before telson. Photographs were taken using a Lomo MSP microscope and a Sony A camera.
In the catalogue section, D stands for a description or descriptive notes, R for new records, while M for a mere mention.
Results

Pachyiulus krivolutskyi Golovatch, 1977
Figs 1-27, Map. REDESCRIPTION. Length of adults 41-68 mm, width 3.4-4.7 mm (#), or length 45-90, width 4.0-5.9 ($). Body segment formula (excluding telson) from 43(-2) to 59(-1) (#), or from 44(-2) or 65(-2) ($).
Body coloration of adults from entirely yellow to yellowand-black; a thin axial line, antennae, ocellaria, as well as entire clypeolabrum and vertex (but neither occiput nor usually a paramedian pair of lighter spots above ocellaria) black; legs yellow to blackish; lateral parts of body from entirely yellow to infuscate due to a narrow, continuous, black line on each side level to ozopores, as well as brown to blackish metazonae below ozopores (Figs 1-15) .
#. Eye patches rounded, suboval, in adults composed of 39-48 small ocelli. Epicranial setae 1+1, supralabral setae 5-9, labral ones ca 40. Genae with small, lateral, rounded lamellae. Antennae short, rather slender and clavate, in situ reaching somite 2. Gnathochilarium with a group of long setae in distal part of stipes (ca 18); 6+1 setae on each lingual lamella. Length ratios of antennomeres 2-7 as 4.5:4.1:3.7:4.0:2.3:0.7, width ratios as 2.0:2.1:1.9:2.2:1.7:1.0, respectively. Antennomeres 5 and 6 each with a complete distodorsal corolla of sensory bacilli (Fig. 17) .
Figs 16-24. Pachyiulus krivolutskyi Golovatch, 1977: 16-19 , 24 -# from Adygea, morph A; 20-21 -# from near Kutaisi, morph C; 22-23 -# from Abkhazia, morph A [after Lignau, 1915] ; 16 -leg 1; 17 -antenna; 24 -left leg 2 and penes; 18, 20, 22 -promere; 19, 21, 23 -both gonopods; 16, 18, 20, 22, 24 -caudal view; 17 -lateral view; 19, 21, 23 -mesal Body subcylindrical, slender. Segments 6 and 7 enlarged compared to others. Suture dividing pro-and metazona distinctly constricting both zonites. Ozopores large, lying behind, but not touching suture. Prozonae almost smooth. Metazonae very densely striate, even more densely ventrad, more sparsely dorsally; ca 60 striae per about 1/4 of metazonital surface, i.e. between axial line and ozopore. A transverse row of sparse, thin, short setae at hind edge of metazonae, setae gradually growing denser and somewhat longer towards telson. Telson with very dense and short setae on epiproct and anal valves; without caudal projection of epiproct.
Legs relatively short. Anterior legs with broad soles on tibia and praefemur. Leg-pair 1 strongly reduced, unciform, with a group of short setae ventrally near base (Fig. 16) . Legpair 2 unmodified; penes flat, rounded at apex (Fig. 24) .
All three pieces of each gonopod half highly condensed . Promeres (pr) nearly as high as or, more usually, slightly shorter than opisthomeres (op), quite variable in shape, with one (more rarely) or two (usually) distal lobes or teeth (lateral l and mesal m) and one rounded, proximal, membranous lobe (lo). Mesomere branch (ms) with an acuminate or rounded apex. Opisthomere (op) with a pseudofovea (pfo) and a pseudoflagellum (pf), the latter typically recurved at tip and bearing a thin, membranous, densely and deeply fringed lamella (me) mesally at base.
$. Same as in #, except supralabral setae being 5-7, while segments 6 and 7 not enlarged compared to others. Vulvae not studied.
Discussion
Three colour morphs can be distinguished in P. krivolutskyi, as follows.
Morph A: antennae, genae, most of head (except for a light band in occipital region and a paramedian pair of marbled lighter spots above ocellaria), anterior legpairs, a thin, continuous, axial line, a continuous longitudinal stripe at ozopore level on each side, and transverse bands on metazonae below ozopores are all black to blackish (Figs 1-5 ). This form is especially common and widespread, as it inhabits the northern and central parts of the distribution range, including all records from the Republic of Adygea, the Krasnodar Province, the Republic of Karachaevo-Cherkessia, the Sukhum District of Abkhazia, and Svanetia (the Mestia District) in Georgia (Map, red circles).
Morph B: antennae, legs, most of head (except for a broad light band in occipital region and a paramedian pair of light spots above ocellaria), a discontinuous lateral stripe level to ozopores on each side, a thin axial line, and transverse bands on metazonae below ozopores are all grey or greyish . This colour morph appears to be transitional between morphs A and C, also occupying a transitional area in Georgia and Abkhazia (Map, red-and-blue circles).
Morph C: only antennae, much of head, and a thin axial line are blackish to grey, the predominant colour being white to yellow . This colour morph inhabits the southern part of the distribution area, being restricted to the Kutaisi District of Georgia (blue circles in Map).
The distribution of the colour morphs of P. krivolutskyi shows what seems to be clinal variation. The northern and central parts of the distribution range are inhabited by morph A. Morph B occurs only south of Map. Distribution of P. krivolutskyi Golovatch, 1977 : red circles --morph A; red-and-blue circles -morph B; blue circles -morph C. Карта. Распространение P. krivolutskyi Golovatch, 1977 : красные круги -морфа А; красно-синие круги -морфа В; синие круги -морфа С. morph A and is intermediate in coloration between morphs A and C. Morph C is found only in the southern part of the distribution area. There seems to be a rather gradual north-to-south succession from morph A, through morph B, to morph C (Map).
The ## of P. krivolutskyi show certain morphological differences in gonopod structure as well. Usually the promere in morph A has two distinct distal lobes, l and m (Fig. 18) , whereas that in morph C varies from having two similarly strong distal lobes, l and m [Golovatch, 1977] , up to only a small lateral lobe (l), a vestigial mesal lobe and an apical seta (Figs 20-21 ). The mesomere in morph A is more usually rounded at the apex (Fig. 19) , versus typically subacuminate in morph C (Fig. 21) . The pseudoflagella of morph A are normally a little lower than to subequal in height to both pro-and mesomere or to the mesomere alone (Fig 19) , whereas in morph C the pseudoflagella tend to be longer, higher than to about as high as the mesomere (Golovatch [1977] and Fig. 21 ).
Based on all available information, however, there seems to be no evident correlation between body colour patterns (= morphs) and gonopod conformation. Variations in gonopod characters seem to be rather random, likely individual, at most micropopulational.
Measurements reveal no significant differences between the morphs either. Graphs of the relationship between the number of podous body rings and body diameter show that individuals of both sexes of morph B have fewer body rings, but no differences in body diameter. Box-plots of the ratio of body length to diameter (Fig. 27 ) likewise demonstrate that adults of morph B tend to be smaller in size than those of each other morph.
Molecular data, bar-coding in particular, would be most helpful in further refining the picture, but at the moment such information is unavailable.
